IN THE CLAIMS 



' 1 . (Original) A system for protecting a network cy6mprising: 

* a plurality of links located in said network; 

a transmitter switch, coupled to a first end of each link of said plurality of links, 
for transmitting distinct data along each link of said plurali/ty of links; and 

a receiver switch, coupled to a second end of eachrlink of said plurality of links, 
for receiving said distinct data from each link of said pliirahty of links; 

wherein said distinct data transmitted along one link of said plurality of links is 
switched to another link of said pluraHty of links whep a failure is detected on said one 
link. 

2. (Original) The system according to/ claim 1 , wherein said network is an 
Asynchronous Transfer Mode (ATM) network. 

3. (Original) The system according to claim 1, wherein said network is a 
Frame Relay network. 

4. (Original) The system accorjiing to claim 1, wherein said transmitter 
switch further comprises a transmitter lineycard coupled to said first end of each link of 
said plurality of links. 

5. (Original) The system ajtcording to claim 4, wherein said distinct data 
transmitted along each link of said plurality of links comprises cells. 



6. (Original) The system according to claim 5, wherein said transmitter line 
card further comprises a transmitter/classifier module for classifying said cells transmitted 
along each link of said plurality of links, a pluraUty of transmitter queuing buffers 
coupled to said classifier module, Iror receiving and storing said cells, and a transmitter 
multiplexing module coupled to each buffer of said plurality of transmitter queuing 
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buffers and to each link of said plurality of links, for directing said cells stored in each 
buffer in a predetermined order to a corresponding link of said plurality of links. 

7. (Original) The system according to claim 6, wherein said transmitter 
switch receives a virtual connection setup request and assigns at least one virtual 
connection corresponding to said virtual connection setup request alternatively to each 
buffer of said plurality of transmitter queuing buffers/ 

8. (Original) The system according to claim 7, wherein said at least one 
virtual connection is associated with said cells transmitted along each link of said 
plurality of links. / 

9. (Original) The system accordin^to claim 7, wherein said transmitter 
switch assigns said at least one virtual connection to each buffer of said plurality of 
transmitter queuing buffers in such a way so as to ensure that each link has a balanced 
load. / 

10. (Original) The system according to claim 8, wherein said transmitter 
classifier module allocates said cells to each buffer of said plurality of transmitter queuing 
buffers based on association with said at least one virtual connection, in such a way so as 
to ensure that each link has a balanced lo^d. 

11. (Original) The system 
plurality of transmitter queuing buffer 
category queues. / 

12. (Original) The system according to claim 6, wherein said transmitter line 
card further comprises a transmitter processor for monitoring each link of said plurality of 
links and for programming said triansmitter multiplexing module to switch said distinct 
cells transmitted along said one nnk of said plurality of links to said another link when 
said failure is detected on said one link. 



according to claim 6, wherein each buffer of said 
includes a plurality of Quahty of Service (QoS) 
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13. (Original) The system according to claim 6, Wherein said receiver switch 
further comprises a receiver line card coupled to said sec^d end of each link of said 
plurality of links. 

14. (Original) The system according toytlaim 13, wherein said receiver line 
card further comprises a receiver multiplexing niodule coupled to each link of said 
plurality of links, for merging said cells received on each link of said plurality of links 
and a receiver classifier module coupled to said receiver multiplexing module, for 
classifying and outputting said cells to a plurality of receiver queuing buffers. 

15. (Original) The system according to claim 14, wherein said receiver line 
card further comprises a receiver processor for monitoring each link of said plurality of 
links and for instructing said transmitter processor of said failure of said one link. 

16. (Original) The system according to claim 5, wherein each cell comprises a 
transmission header having a virtual circuit identifier (VCI). 

17. (Original) /The system according to claim 5, wherein each cell comprises a 
transmission header ha/ing a virtual path identifier (VPI). 



18. (Original) The system accatding to claim 1, wherein each link of said 
plurality of links includes a total bandwic^ and provides a guaranteed bandwidth to a 



user. 




19. (Original) The system accordine/fo claim 18, wherein said total 
bandwidth of each link of said plurality of linj<^ is greater than a sum of said guaranteed 
bandwidth provided by any two links of sai/ plurality of links. 
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20. (Original) The system according to claim K wherein said transmitter 
switch further comprises a plurality of transmitter line cards, each transmitter line card 
being coupled to said first end of a corresponding link oflsaid plurality of links. 

21 . (Original) The system according to claim 20, wherein said distinct data 
transmitted along each link of said pluraUty of Hnks comprises cells. 

22. (Original) The system according to alaim 21, wherein each transmitter 
line card of said plurality of transmitter line cards mrther comprises a transmitter 
classifier module for classifying said cells transmitted along each corresponding link, a 
plurality of transmitter queuing buffers coupled to said classifier module for receiving and 
storing said cells, and a transmitter multiplexing module coupled to each buffer of said 
plurality of queuing buffers and to said corresponding link of said plurality of links for 
directing said cells stored in one buffer of said plurality of queuing buffers to said 
corresponding link and said cells stored in all /emaining buffers of said plurality of 
queuing buffers to a disposal bin. 

23. (Original) The system according to claim 22, wherein said transmitter 
switch receives a virtual connection setup request and assigns at least one virtual 
connection corresponding to said virtual connection setup request alternatively to each 
buffer of said plurality of transmitter queuing buffers. 

24. (Original) The system according to claim 23, wherein said at least one 
virtual connection is associated with /aid cells transmitted along each link of said 
plurality of links. 

25. (Original) The sys/em according to claim 23, wherein said transmitter 
switch assigns said at least one v/rtual connection to each buffer of said plurality of 
transmitter queuing buffers in such a way so as ensure that each link has a balanced load. 
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26. (Original) The system according to claim 24, wherein said transmitter 
classifier module allocates said cells to each buffer of saiyl plurality of transmitter queuing 
buffers based on association with said at least one virtuajf connection, in such a way so as 
to ensure that each link has a balanced load. 

27. (Original) The system according to claim 22, wherein each buffer of said 
plurality of transmitter queuing buffers includes a pluplity of Quality of Service (QoS) 
category queues. 

28. (Original) The system according to claim 22, wherein each of said 
transmitter line cards further comprises a transmitter processor for monitoring each link 
of said plurality of links and for programming saiffl transmitter multiplexing module to 
switch said cells directed to said disposal bin to s^id corresponding link when said failure 
is detected. 

29. (Original) The system according to claim 22, wherein said receiver switch 
further comprises a plurality of receiver line cards, each receiver line card being coupled 
to said second end of a corresponding link of/said plurality of links. 

30. (Original) The system accoi/ding to claim 29, wherein each receiver line 
card of said plurality of receiver line cards further comprises a receiver multiplexing 
module coupled to said second end of saiq corresponding link of said pluraUty of links for 
receiving said cells, and a receiver classmer module coupled to said receiver multiplexing 
module for classifying and outputting said cells to a plurality of receiver queuing buffers. 

31. (Original) The system according to claim 30, wherein each receiver line 
card of said plurahty of receiver cards further comprises a receiver processor for 
monitoring said corresponding link, for detecting a failure of said corresponding link, and 
for instructing said transmitter processor corresponding to said link of said failure. 

32. (Original) A method for protecting a network comprising: 
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providing a plurality of links between a transmit^r switch and a receiver switch 
located within said network; 

transmitting distinct data from said transmitter/switch on each link of said 
plurality of links; 

switching said distinct data transmitted along jbne link said plurality of links to 
another link of said plurality of links when a failure i|s detected on said one link; and 
receiving said distinct data to said receiver switch within said network. 

33. (Original) The method according t^ claim 32, wherein said network is an 
Asynchronous Transfer Mode (ATM) network. 

34. (Original) The method accordingjto claim 32, wherein said network is a 
Frame Relay network. 

35. (Original) The method according to claim 32, wherein said distinct data 
transmitted along each link of said pluraKty of links comprises cells. 

36. (Original) The method according to claim 35, further comprising: 
receiving a virtual connection setup request; and 

assigning at least one virtual connection corresponding to said virtual connection 
setup request alternatively to each buffer o^ a plurality of transmitter queuing buffers in 
said transmitter switch. 

37. (Original) The method according to claim 36, wherein said at least one 
virtual connection is associated with s^d cells transmitted along each link of said 
plurality of links. 

38. (Original) The methjid according to claim 36, further comprising 
assigning said at least one virtual connection to each buffer of said plurality of transmitter 
queuing buffers in such a way so as to ensure that each link has a balanced load. 
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39. (Original) The method according to claim 37, further comprising: 
classifying said cells within said transmitter switch; / 

storing said cells within said pluraUty of transmitter queuing buffers; and 
directing said cells stored in each buffer of said plurality of transmitter queuing 
buffers in a predetermined order to a corresponding link of said plurality of links. 

40. (Original) The method according to claim/39, wherein, in said storing, 
said cells are alternatively stored in each buffer of said plurality of transmitter queuing 
buffers. / 

41 . (Original) The method according to clAim 39, further comprising, in said 
storing, allocating said cells to each buffer of said plj/lrality of transmitter queuing buffers 
based on association with said at least one virtual connection, in such a way so as to 
ensure that each link has a balanced load. / 

42. (Original) The method according to claim 35, further comprising 
monitoring each link of said plurality of links Ux failure and programming a multiplexing 
module to switch said plurality of cells directed to said one link of said plurality of Hnks 
to said another link when said failure is deteofed on said one link. 

43. (Original) The method accofrding to claim 35, further comprising: 
merging said cells received on eaon link of said plurality of links; 
classifying said cells; and / 

outputting said cells to a plurality of receiver queuing buffers. 

44. (Original) The method according to claim 32, wherein each link of said 
plurality of links includes a total bandwidth and provides a guaranteed bandwidth to a 
user. / 
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45. (Original) The method according to claim 4/4, wherein said total 
bandwidth of each link of said plurality of links is greater than a sum of said guaranteed 
bandwidth provided by any two links of said plurality of /inks. 

46. (Original) A system for protecting a network, comprising: 
a first link and a second link located in said network; 

a transmitter switch, coupled to one end of said first link and said second link, for 
transmitting distinct data along said first link and saio second link; 

a receiver switch coupled to another end of/said first link and said second link, for 
receiving said distinct data; / 

wherein said distinct data transmitted along said first link is switched to said 
second link when a failure is detected on said fiBSt link. 

47. (Original) A method for protecting a network, comprising: 

providing a first link and a second link between a transmitter switch and a receiver 
switch located in said network; / 

transmitting distinct data from said /ransmitter switch on said first link and said 
second link; / 

switching said distinct data transmitted along said first link to said second link 
when a failure is detected on said first link; and 

receiving said distinct data to s^id receiver switch within said network. 

48. (Original) A transmitter switch for protecting a network comprising: 
at least one input line card for receiving data in said network; and 

a transmitter line card coumed to said at least one input line card; 

said transmitter line card coupled to each link of a plurality of links in said 
network; / 

said transmitter line card transmitting distinct cells of said data along each link of 
said plurality of links and switching said distinct cells transmitted along one link to 
another link when a failure is detected on said one link. 
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49. (Original) The transmitter switch according claim 48, wherein said 
network is an Asynchronous Transfer Mode (ATM) network. 

/ 

50. (Original) The transmitter switch accordinjg to claim 48, wherein said 
network is a Frame Relay network. 

5 1 . (Original) The transmitter switch according to claim 48, wherein said 
transmitter line card further comprises a transmitter classifier module for classifying said 
cells transmitted along said each link of said plurality of links, a plurality of transmitter 
queuing buffers coupled to said classifier module, forf receiving and storing said cells, and 
a transmitter multiplexing module coupled to each buffer of said plurality of transmitter 
queuing buffers and to each link of said plurality of Ainks for directing said cells stored in 
each buffer in a predetermined order to a corresponding link of said plurality of links. 

52. (Original) The transmitter switch /according to claim 51, wherein at least 
one virtual connection corresponding to a received virtual connection setup request is 
assigned alternatively to each buffer of said plu/ality of transmitter queuing buffers. 

53. (Original) The transmitter switch according to claim 52, wherein said at 
least one virtual connection is associated wit||l said cells transmitted along each link of 
said plurality of links. 

54. (Original) The transmitter switch according to claim 52, wherein said at 
least one virtual connection is assigned to/each buffer of said plurality of transmitter 
queuing buffers in such a way so as to ensure that each link has a balanced load. 

55. (Original) The transmitter switch according to claim 53, wherein said 
transmitter classifier module allocates said cells to each buffer of said plurality of 
transmitter queuing buffers based on association with said at least one virtual connection, 
in such a way so as to ensure that dach link has a balanced load. 
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56. (Original) The transmitter switch according to claim 51, wherein each 
buffer of said plurality of transmitter queuing buffers furtjier includes a plurality of 
Quality of Service (QoS) category queues. 

57. (Original) The transmitter switch according to claim 51, wherein said at 
least one transmitter line card further comprises a transmitter processor for monitoring 
each link of said plurality of links and for programming said transmitter multiplexing 
module to switch said distinct cells transmitted along said one link of said plurality of 
links to said another link when said failure is detected on said one link. 

58. (Original) A transmitter switch fori protecting a network comprising: 
at least one input line card for receiving dita in said network; and 
a plurality of transmitter line cards coupled to said at least one input line card; 
each transmitter hne card being coupled/to a corresponding link of a plurality of 

links in said network; 

each transmitter line card transmitting distinct cells of said data along each link of 
said plurality of links and switching said distinct cells transmitted along one link to 
another link when a failure is detected on saifd one link. 

59. (Original) The transmitter sjlvitch according to claim 58, wherein said 
network is an Asynchronous Transfer Moae (ATM) network. 

60. (Original) The transmitte/ switch according to claim 58, wherein said 
network is a Frame Relay network. 

61 . (Original) The transmi/ter switch according to claim 58, wherein each 
transmitter line card of said plurality (^f transmitter line cards further comprises a 
transmitter classifier module for classifying said cells transmitted along said 
corresponding link of said plurality /of links, a pluraUty of transmitter queuing buffers 
coupled to said classifier module, tor receiving and storing said cells, and a transmitter 
multiplexing module coupled to e/ach buffer of said plurality of transmitter queuing 
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buffers and to said corresponding link of said plurality of links for directing said cells 
stored in one buffer of said plurality of queuing buffers to said corresponding link and 
said cells stored in all remaining buffers to a disposal bin. 

62. (Original) The transmitter switch According to claim 61, wherein at least 
one virtual connection corresponding to a receivaa virtual connection setup request is 
assigned alternatively to each buffer of said plurality of transmitter queuing buffers. 

63. (Original) The transmitter switoh according to claim 62, wherein said at 
least one virtual connection is associated with said cells transmitted along each link of 
said plurality of links. I 

64. (Original) The transmitter switch according to claim 62, wherein said at 
least one virtual connection is assigned to ealh buffer of said plurality of transmitter 
queuing buffers in such a way so as to ensure that each link has a balanced load. 

65. (Original) The transmitter switch according to claim 63, wherein said 
transmitter classifier module allocates said /cells to each buffer of said plurality of 
transmitter queuing buffers based on association with said at least one virtual connection, 
in such a way so as to ensure that each linj: has a balanced load. 

66. (Original) The transmitted switch according to claim 61, wherein each 
buffer of said plurality of transmitter queuing buffers further includes a plurality of 
QuaUty of Service (QoS) category queues. 



67. (Original) The transmitter switch according to claim 61, wherein each 
transmitter line card further comprise/ a transmitter processor for monitoring each link of 
said plurality of links and for prograifmiing said transmitter multiplexing module to 
switch said cells directed to said di^osal bin to said corresponding link when said failure 
is detected. f 
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68. (Original) A method for protecting a n^frwork comprising: 
receiving data in said network; 

transmitting distinct cells of said data along e^ch link of a plurality of links in said 
network; and 

switching said distinct cells transmitted alorij^ one link to another link when a 
failure is detected on said one link. 

69. (Original) The method according jfo claim 68, wherein said network is an 
Asynchronous Transfer Mode (ATM) network. 

70. (Original) The method according to claim 68, wherein said network is a 
Frame Relay network. 

71 . (Original) The method accord/ng to claim 68, further comprising: 
receiving a virtual connection setup request; and 

assigning at least one virtual connection corresponding to said virtual connection 
setup request altematively to each buffer ofla plurality of transmitter queuing buffers. 

72. (Original) The method accfording to claim 71, wherein said at least one 
virtual connection is associated to said cqjlls transmitted along each link of said plurality 
of links. 

73 . (Original) The method According to claim 7 1 , further comprising 
assigning said at least one virtual conmection to each buffer of said plurality of transmitter 
queuing buffers in such a way so as t6 ensure that each link has a balanced load. 

74. (Original) The metl^d according to claim 72, further comprising: 
classifying said cells; / 

storing said cells within each buffer of said plurality of transmitter queuing 
buffers; and / 
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directing said cells stored in said each buffer in ^predetermined order to a 
corresponding link of said plurality of links. 

75. (Original) The method according to <tlaim 74, wherein, in said storing, 
said cells are alternatively stored within said each buffer. 

76. (Original) The method accordingAo claim 74, further comprising, in said 
storing, allocating said cells to said each buffer pased on association with said at least one 
virtual connection, in such a way so as to ensure that said link has a balanced load. 

77. (Original) The method according to claim 68, further comprising 
monitoring each link for failure and programming a multiplexing module to switch said 
cells directed to said one link to said another link when said failure is detected on said 
one link. 

78. (New) An apparatus, comprising: 
means for receiving data in a network; 

means for transmitting distinct cells of said data along each link of a plurality of 
links in said network; and 

means for switching said dii^tinct cells transmitted along one link to another link 
when a failure is detected on said one link. 



79. (New) The apparatus of claim 78, further comprising: 

means for receiving a virtual connection setup request; and 

means for assigning at least one virtual connection corresponding to said virtual 

connection setup request aliematively to each buffer of a plurality of transmitter queuing 

buffers. / 
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80. (New) The apparatus of claim 79, furtl^er comprising means for assigning 
said at least one virtual connection to each buffer of ^id plurality of transmitter queuing 
buffers in such a way so as to ensure that each linloTias a balanced load. 



81 . (New) The apparatus of claim Iv, wherein said at least one virtual 
connection is associated to said cells transmitted along each link of said plurality of links, 
and wherein the apparatus further comprise^ 

means for classifying said cells; 

means for storing said cells withii/each buffer of said pluraHty of transmitter 
queuing buffers; and 

means for directing said cells stored in said each buffer in a predetermined order 
to a corresponding link of said pluraliw of links. 
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